Gelucire44/14 as a novel absorption enhancer for drugs with different hydrophilicities: in vitro and in vivo improvement on transcorneal permeation.
The objective of this study was to investigate the application of Gelucire44/14 as a novel absorption enhancer in ophthalmic drug delivery system. Six compounds, namely ribavirin, puerarin, mangiferin, berberin hydrochloride, baicalin, and curcumin in the order of increasing lipophilicity were selected as model drugs. The effect of Gelucire44/14 on transcorneal permeation was evaluated across excised rabbit cornea. Ocular irritation and precorneal retention time were assessed. Additionally, aqueous humor pharmacokinetic test was performed by microdialysis. The results indicated that Gelucire44/14, at a concentration of 0.05% or 0.1% (w/v), was found to maximally increase the apparent permeability coefficient by 6.47-, 4.14-, 3.50-, 3.97-, 2.92-, and 1.86-fold for ribavirin, puerarin, mangiferin, berberin hydrochloride, baicalin, and curcumin, respectively (p < 0.05). Moreover, Gelucire44/14 was nonirritant at broad concentrations of 0.025%-0.4% (w/v). Pharmacokinetic tests showed that Gelucire44/14 promoted ocular bioavailability of the compounds as indicated by 5.40-, 4.03-, 3.46-, 3.57-, 2.77-, and 1.77-fold maximal increase in the area under the curve for the drugs aforementioned, respectively (p < 0.01). Therefore, Gelucire44/14 exerted a significant improvement on the permeation of both hydrophilic and lipophilic compounds, especially hydrophilic ones. Hence, Gelucire44/14 can be considered as a safe and effective absorption enhancer for ophthalmic drug delivery system.